Evaluation of chick embryo neural retinal cell culture as a screen for developmental toxicants.
This paper describes a study to evaluate the concordance with in vivo results of an in vitro screen for developmental toxicants. The screen is a primary culture of chick embryo neural retina cells (CERC) which undergo processes of cell-cell recognition and interaction, growth, and differentiation over a 7-day culture period. Each of these developmentally significant events is measured separately as formation of multicellular aggregates, protein content, and glutamine synthetase activity, respectively. A total of 45 chemicals, 24 of which have been shown to be teratogenic at some dosage to mammalian embryos in utero, 7 of which are embryotoxic (but not teratogenic) in utero at high dosage, and 14 of which have not produced developmental toxicity in vivo, were evaluated in this assay by investigators who were blinded to the identity of the chemicals. Chemicals were tested up to concentrations that were frankly cytolethal, or up to a maximum of 5 mg/ml. Chemicals were present only during the first 24 hr of culture. The chemicals were selected to be representative of a variety of chemical classes (e.g., solvents, metals, food additives, anticonvulsants, antineoplastics). In several cases, pairs of structurally similar compounds with different developmental toxic potencies (e.g., valproate and 2-en-valproate, formamide, and N,N-dimethylformamide) were tested. Of the 31 developmental toxicants, 25 affected at least one endpoint in the assay at concentrations which are achievable in vivo (i.e., below the systemic concentration at a lethal dose), yielding a false-negative rate of 19%.(ABSTRACT TRUNCATED AT 250 WORDS)